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P A R T 1 3 — A I R C R A F T ENGINE 
A I R W O R T H I N E S S 

M i s c e l l a n e o u s A m e n d m e n t s R e s u l t i n g 

F r o m t h e 1 9 5 8 A n n u a l A f r w o r t h i -

n e s s R e v i e w 

T h e r e a r e c o n t a i n e d h e r e i n a m e n d 

m e n t s a s a r e s u l t o f t h e 1 9 5 8 A n n u a l A i r 

w o r t h i n e s s R e v i e w . 

A p r o v i s i o n i s b e i n g a d d e d t o 1 1 3 . 1 1 0 

t o r e q u i r e t h a t t h e I n d u c t i o n s y s t e m b e 

s e l f - d r a i n i n g i n s t a t i c a t t i t u d e s t o p r e 

v e n t l i q u i d l o c k s a n d l a t e r m a l f u n c t i o n 

i n g o f t h e e n g i n e . 

A p r o v i s i o n i s b e i n g a d d e d t o % 1 3 . 1 1 2 

t o r e q u i r e v e n t i n g o f t h e c r a n k c a a e t o 

t h e a t m o s p h e r e t o p r e v e n t p r e s s u r i z a t l o n 

o f t h e c r a n k c a s e h i g h , e n o u g h t o c a u s e 

o i l l e a k s w h i c h p r e s e n t fire h a z a r d s . 

A p r o v i s i o n i s b e i n g a d d e d t o § 1 3 . 1 5 5 

t o r e q u i r e t h a t f o r e n g i n e s i n c o r p o r a t i n g 

a m u l t i s p e e d s u p e r c h a r g e r d r i v e t h e s u 

p e r c h a r g e r b e s h i f t e d f r o m o p e r a t i o n a t 

t h e l o w e r s p e e d t o t h e h i g h e r a n d t h e a p 

p r o p r i a t e p o w e r b e o b t a i n e d a t t h e 

h i g h e r s u p e r c h a r g e r s p e e d w i t h i n 5 s e c 

o n d s . T h i s c a p a b i l i t y I s n e c e s s a r y t o 

p r e v e n t s u p e r c h a r g e r d r i v e s y s t e m d a m 

a g e r e s u l t i n g f r o m p r o l o n g i n g t h e t i m e 

t o s h i f t s p e e d s a n d t o a s s u r e t h a t t h e 

a p p r o p r i a t e p o w e r c a n b e o b t a i n e d . 

A p r o v i s i o n i s b e i n g a d d e d t o § 1 3 . 2 1 0 

t o r e q u i r e m e a n s t o i n d i c a t e f u n c t i o n i n g 

o f t h e c o m p r e s s o r a i r b l e e d s y s t e m f o r 

p r o t e c t i o n o f t h e e n g i n e d u r i n g i c i n g c o n 

d i t i o n s . T h i s w i l l p e r m i t t h e f l i g h t c r e w 

t o k n o w t h a t t h e e n g i n e p o r t i o n o f t h e 

i c e p r o t e c t i o n s y s t e m i s a v a i l a b l e f o r u s e . 

S e c t i o n 1 3 , 2 1 1 i s b e i n g a m e n d e d t o r e 

q u i r e f o r t u r b i n e e n g i n e s t h a t a n e l e c t r i c 

i g n i t i o n s y s t e m ( i f u s e d ) s h a l l h a v e a t 

l e a s t t w o i g n i t e r s a n d t w o s e p a r a t e s e c 

o n d a r y e l e c t r i c c i r c u i t s . T h i s w i l l a f f o r d 

r e l i a b i l i t y s i m i l a r t o t h a t o b t a i n e d w i t h 

r e c i p r o c a t i n g e n g i n e s e m p l o y i n g d u a l 

e l e c t r i c i g n i t i o n s y s t e m s . 

S e c t i o n 1 3 . 2 1 7 i s b e i n g a d d e d t o p r o 

v i d e t h a t t h e p o w e r o r t h r u s t o f t u r b i n e 

e n g i n e s c a n b e i n c r e a s e d u n d e r s t a t i c 

c o n d i t i o n s f r o m flight I d l e t o 9 5 p e r c e n t 

o f t h e t a k e o f f r a t i n g i n n o t o v e r 5 s e c o n d s . 

S e c t i o n 1 S . 2 5 9 i s b e i n g a d d e d t o s p e c i f y 

c r i t e r i a w h i c h a r e i n t e n d e d t o a s s u r e t h a t 

e n g i n e - a c t u a t e d p r o p e l l e r c o n t r o l s f u n c 

t i o n w i t h o u t d e t r i m e n t a l e f f e c t o n e i t h e r 

t h e e n g i n e o r t h e p r o p e l l e r . 

S e c t i o n 1 3 . 2 6 0 i s b e i n g a d d e d t o e s t a b 

l i s h t h e a i r w o r t h i n e s s s t a n d a r d f o r 

t h r u s t r e v e r s e r s . D e t a i l e d t e s t p r o v i s i o n s 

a r e s p e c i f i e d f o r r e v e r s i n g s y s t e m s i n 

t e n d e d f o r g r o u n d u s e o n l y . F o r I n f l i g h t 

r e v e r s i n g s y s t e m s , t h e s e b a s i c p r o v i s i o n s 

a r e I n t e n d e d t o b e a p p l i e d t o g e t h e r w i t h 

s u c h o t h e r t e s t s a s a r e f o u n d n e c e s s a r y 

b y t h e A d m i n i s t r a t o r t o a s s u r e t h e a i r 

w o r t h i n e s s o f t h e d e v i c e . A n o t e ip a p 

p e n d e d to t h i s r e q u i r e m e n t t o c l a r i f y t h e 

a p p l i c a b i l i t y o f 5 4 b : 4 0 7 t o p o r t i o n s o f 

r e v e r s e r s y s t e m s w h i c h a r e a l s o i n t e g r a l 

p a r t s o f t h e e n g i n e . 

A m e n d m e n t s w h i c h w e r e p r o p o s e d t o 

e s t a b l i s h f a i l s a f e c r i t e r i a f o r a u t o m a t i c 

e n g i n e c o n t r o l s y s t e m s , t o p r o v i d e t h a t 

c o m p r e s s o r r o t o r s b e d e s i g n e d a n d c o n 

s t r u c t e d t o p r o v i d e s u f f i c i e n t s t r e n g t h t o 

w i t h s t a n d d a m a g e - i n d u c i n g f a c t o r s a s 

s o c i a t e d w i t h e n g i n e o p e r a t i o n , a n d to 

p r o v i d e a d d i t i o n a l d e s i g n c o n s i d e r a t i o n s 

t o a s s u r e t h e s t r u c t u r a l i n t e g r i t y o f t u r 

b i n e r o t o r s , a r e d e f e r r e d p e n d i n g t h e r e 

s u l t s o f f u r t h e r s t u d y o f t h e p r o b l e m s 

w h i c h a r e i n v o l v e d i n t h e s e I s s u e s , I V w 

t h e s a m e r e a s o n , a p r o p o s a l t o a d d a r e 

q u i r e m e n t e s t a b l i s h i n g c r i t e r i a t o p r e 

v e n t u n s a f e c o n d i t i o n s i n t h e e v e n t o f 

a s i n g l e p r o b a b l e f a i l u r e o r m a l f u n c t i o n 

o f a n y s i n g l e e l e m e n t i n t h e e n g i n e , i s 

a l s o d e f e r r e d . 

I n t e r e s t e d p e r s o n s h a v e b e e n a f f o r d e d 

a n o p p o r t u n i t y t o p a r t i c i p a t e i n t h e m a k -
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Ing "of this amendment (24 RR. 128), 
and due consideration has been given to 
all relevant matter presented. 

In consideration of the foregoing. Part 
13 of the Civil Air Regulations (14 GFR 
Part 13, as amended) is hereby amended 
as follows, effective October 1.1959; 

1. By amending § 13.110 by adding a 
new paragraph (d) to read as follows; 

§ 13.110 Fnel and induction system. 
* * » * • 

(d) AH passages in the induction sys
tem which conduct a mixture of fuel and 
air shall be self-draining, so as to pre
vent a liquid lock, in the cylinders, in aU 
attitudes which the applicant establishes 
as those the engine can have when the 
aircraft in which it is installed is In the 
static ground attitude. 

2. By amending i 13.112 by adding a 
new paragraph (d) to read as follows: 

§13.112 Lubrication system. 
» • • • * 

(d) The engine shall be designed and 
constructed in such a manner that the 
crankease is vented to the atmosphere 
so as to preclude leakage of oQ resulting 
from excessive pressure within the 
crankease. 

§ 13.155 [Amendment! 
3. By amending 513.155 by adding a 

new sentence at the end thereof to read 
as follows: "If the engine incorporates 
a mnltispeed supercharger drive, the 
design and construction shall be such 
that the supercharger can be shifted 
from operation at the lower speed ratio 
to the higher and the power appropriate 
to the manifold pressure and speed 
settings for r n i n r i T T i i v m continuous power 
at the higher supercharger speed ratio 
can be obtained within 5 seconds-'' 

4. By amending § 13.210 by adding a 
new paragraph (e) to read as follows: 

§ 13.210 Fuel and induction system. 
* • * * * 

(e) If air is bled from the compressor 
for protection of the engine in icing con

ditions, provision shall be made for posi
tive indication that air is being directed 
to the proper passages. 

5. By amending § 13.211 to read as 
follows: 

§13.211 Ignition system. 
All engines s ^ i n U be equipped with an 

ignition system for starting the engine 
on the ground and in flight. An electric 
ignition system shall have at least two 
igniters and two separate secondary elec
tric circuits. 

6. By adding a new § 13.217 to read as 
follows: 

§ 13.217 Power or thrust response. 
The design and construction of the 

engine shall be such as to enable ah in
crease, under static conditions, from 
flight idle power or trust to 95 percent 
of taSeoff power or thrust in not over 
5 seconds. 

7. By adding & new § 13.259 to read as 
follows: 

§ 13.259 Engine-propeller systems tests. 
The following tests shall be conducted, 

where applicable, with a propeller in
stalled which will be representative of the 
type used on a typical aircraft installa
tion. They may be included in the en
durance run or otherwise performed in 
a manner acceptable to the Admin
istrator. 

(a) Feathering operation: 25 cycles. 
(b) Negative torque and/or thrust 

system operation: 25 cycles from maxi
mum continuous power. 

(c) Automatic decoupler operation: 
25 cycles from maximum continuous 
power (if repeated decoupling and re-
coupling in service is the Intended func 
tion of the device). 

(d) Reverse thrust operation: 175 
cycles from the flight-idle position to 
full reverse and 25 cycles at maximum 
continuous power from full forward to 
full reverse thrust. At the end of each 
cycle the propeller Shall be operated in 

reverse pitch for a period of 30 seconds 
at the maximum rotational speed ĵ fe 
power declared by the applicant for^B 
verse pitch operation. — 

8. By adding a new § 13.260 and a note 
to read as follows: 
§ 13.260 Thrust reverters. 

If the engine incorporates a reverser, 
the endurance, calibration, operation, 
and vibration tests prescribed in this 
part shall be run with the reverser in
stalled. In complying with the provi
sions of this section, the power control 
lever shall be moved from one extreme 
position to the other in not more than 
one second except, where regimes of con
trol operations are incorporated neces
sitating scheduling of the power control 
lever motion in going from one extreme 
position to the other, a longer, period of 
time shall be acceptable but in no case 
shall this time exceed 3 seconds. In ad
dition, the tests prescribed in paragraphs 
(a) and (b) of this section shall be 
applicable. These tests may be scheduled 
as part of the endurance run. 

(a) if the reverser is intended for use 
only as a braking means on the ground, 
175 reversals shall be made from flight-
idle forward thrust to maximum reverse 
thrust and 25 reversals shall be made 
from maximum forward to m a v i ^ i ^ 

reverse thrust. After each reversal, the 
reverser shall be operated at full reverse 
thrust for a period of one minute. 

(b) If the reverser Is intended for use 
in flight, the provisions of paragraph 
of this section shall apply, together wl̂ P 
such other tests as are found necessary 
by the Administrator to assure the air
worthiness of the device. 

NOTE: The provisions of 5 4b,407 apply to 
tSe complete reverser system. Including that 
portion which Is an Integral part oJ the 
engine. 
(Sees. 313(a). 601, 603. 72 Stat. 752. 775, 776; 
49 OB.C. 1354(a). 1421, 1423) 

Issued in Washington, D.C., on August 
24, 1959. 

E. R-. QtTESADA, 
ADMINISTRATOR. 

ITS.. Doe. 59-7155; PUed, Aug. 31, 1959; 
8:45 ajn.J 
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